The main purpose of this paper is to study arboroids, a non-metric analogue of dendroids. It is proved that hyperspaces of some arboroids have the fixed point property.
systems. For each F ∈ 2 lim X , i.e., for each closed F ⊆ lim X the set p a (F ) ⊆ X a is closed and compact. Thus, we have a mapping 2 p a : 2 lim X → 2 X a induced by p a for each a ∈ A. Define a mapping M : 2 lim X → lim 2 X by M (F ) = {p a (F ) : a ∈ A}. Since {p a (F ) : a ∈ A} is a thread of the system 2 X , the mapping M is continuous and one-to-one. It is also onto since for each thread {F a : a ∈ A} of the system 2 X the set F = {p −1 a (F a ) : a ∈ A} is non-empty and p a (F ) = F a . Thus, M is a homeomorphism. If P a : lim 2 X → 2 X a , a ∈ A, are the projections, then P a M = 2 pa . Identifying F with M (F ) we have P a = 2 pa .
Lemma 1.1. [7, Lemma 2.] . Let X = lim X. Then 2 X = lim 2 X , C(X) = lim C(X) and X(n) = lim X(n).
We say that an inverse system X = {X a , p ab , A} is σ-directed if for each sequence a 1 , a 2 , ..., a k , ... of the members of A there is an a ∈ A such that a ≥ a k for each k ∈ N.
Let A be a partially ordered directed set. We say that a subset A 1 ⊂ A majorates 
In the present paper we deal with the inverse systems defined on the same indexing set A. In this case, the map ϕ : A → A is taken to be the identity and we use the following notation {f a : X a → Y a ; a ∈ A} : X → Y.
We say that an inverse system X = {X a , p ab , A} is factorizing [2, p. 17] if for each real-valued mapping f : lim X → R there exist an a ∈ A and a mapping f a : X a → R such that f = f a p a .
An inverse system X = {X a , p ab , A} is said to be σ-directed if for each sequence a 1 , a 2 , ..., a k , ... of the members of A there is an a ∈ A such that a ≥ a k for each k ∈ N. A fixed point of a function f : X → X is a point p ∈ X such that f (p) = p. A space X is said to have the fixed point property provided that every surjective mapping f : X → X has a fixed point.
The following result is known. It is clear that µ = {µ n : n ∈ N} is a countable subset of A and µ = sup µ n . It remains to prove that
Let us prove that the mappings P µ α γ , α < τ induce a homeomorphism of the spaces X γ and lim{X A point t of an arboroid X is said to be a ramification point of X if t is the only common point of some three arcs such that it is the only common point of any two, and an end point of each of them.
A point e of an arboroid X is said to be end point of X if there exists no arc
A continuum is a graph if it is the union of a finite number of metric free arcs. A tree is an acyclic graph. A continuum X is tree-like if for each open cover U of X, there is a tree X U and a U-mapping f U : X → X U (the inverse image of each point is contained in a member of U).
Every tree-like continuum is hereditarily unicoherent. A dendroid is tree-like [3] . 
If an arboroid X has only one ramification point t, it is called a generalized fan with the top t. A metrizable generalized fan is called a fan.
The following result is known for the generalized fans. Proof. It remains to prove that there exists such σ-system. Let X = {X a , p ab , A} be as in Theorem 2.4. The proof is broken into several steps.
Step 1. For each subset ∆ 0 of (A, ≤) we define sets ∆ n , n = 0, 1, ..., by the inductive rule ∆ n+1 = ∆ n {m(x, y) : x, y ∈ ∆ n }, where m(x, y) is a member of A such that x, y ≤ m(x, y). Let ∆ = {∆ n : n ∈ N}. It is clear that card(∆) = card(∆ 0 ). Moreover, ∆ is directed by ≤. For each directed set (A, ≤) we define
Step Step 3. If ∆ ∈ A σ , let X ∆ = {X b , p bb , ∆} and X ∆ = lim X ∆ . If ∆, Γ ∈ A σ and ∆ ⊆ Γ, let P ∆Γ : X Γ → X ∆ denote the map induced by the projections p
Step 4. If X = {X a , p ab , A} is an inverse system, then X σ = {X ∆ , P ∆Γ , A σ } is a σ-directed and σ-complete inverse system such that lim X and lim X σ are homeomorphic. Each thread x = (x a : a ∈ A) induces the thread (x a : a ∈ ∆) for each ∆ ∈ A σ , i.e., the point x ∆ ∈ X ∆ . This means that we have a mapping H : lim X → lim X σ such that H(x) = (x ∆ : ∆ ∈ A σ ). It is obvious that H is continuous and 1-1. The mapping H is onto since the collections of the threads {x ∆ : ∆ ∈ A σ } induces the thread in X. We infer that H is a homeomorphism since lim X is compact.
Step 5. Every X ∆ is a metric fan. Every X ∆ is a metric tree-like continuum. This follows from Proposition 1. This means that every X ∆ is hereditarily unicoherent. Let us prove that every X ∆ is arcwise connected. This follows from [15, Theorem] . As in the proof of Theorem 4.19. of [9] we conclude that every X ∆ is a fan.
Step 6. Every projection P ∆ : lim X σ → X ∆ is onto. This follows from the assumption that the bonding mappings p ab are surjective.
Finally, X σ = {X ∆ , P ∆Γ , A σ } is a desired σ-system.
The following cardinal invariant is a "connected" version of the cellularity. Let X be a continuum and let c(X) = sup{card(C) : C is a disjoint family of non-degenerate subcontinua in X}.
Similarly, a "connected" version of the density is defined as follows. 
(X) if X is a fan
In this section we shall prove the fixed point property for 2 X and C(X) if X is a fan. If X is a metric fan, i.e., a fan then we have the following result.
Theorem 3.1. [6, Theorem 22.13, p. 194] . If X is a fan, then 2 X and C(X) have the fixed point property.
For generalized fans the proofs for 2 X and C(X) are different. We start be the proof for 2 X .
Theorem 3.2. If X is a generalized fan, then 2 X have the fixed point property.
Proof. By Theorem 2.5 there exists a σ-system X = {X a , p ab , A} of metric fans such that all the bonding mappings p ab are surjective and the limit lim X is homeomorphic to X. Now we have the inverse system 2 X = {2 X a , 2 p ab , A} whose limit is 2 X (Lemma 1.1). It is clear that the mappings 2 p ab are onto if the bonding mappings p ab are onto. Now we can apply Theorem 1.5 since, by Theorem 3.1, every 2 Xa has the fixed point property. Hence, 2 X has the fixed point property.
Let X = {X a , p ab , A} be a σ-system. If we consider the inverse system Proof. By Theorem 2.5 there exists a σ-system X = {X a , p ab , A} of metric fans such that all the bonding mappings p ab are surjective and the limit lim X is homeomorphic to X. Applying Theorem 2.3 we obtain an inverse system M (X) = {M a , m ab , A} of compact metric spaces such that m ab are monotone surjections and lim X is homeomorphic to lim M (X), i.e., X is homeomorphic to lim M (X). Moreover, from the fact that the projections m a : lim M (X) → M a are monotone it follows that M a is a fan. Now we have the inverse system C(M (X)) = {C(M a ), C(m ab ), A} whose limit is C(X) (Lemma 1.1). It is clear that the mappings C(p ab ) are onto if the bonding mappings m ab are monotone. Now we can apply Theorem 1.5 since, by Theorem 3.1, every C(M a ) has the fixed point property. Hence, C(X) has the fixed point property.
4 Fixed point property for 2 X and C(X) if X is a smooth arboroid An arboroid X is said to be smooth if there exists a point p ∈ X, called an initial point of X, such that for every convergent net of points {a n : n ∈ E} of X the condition lim n∈E a n = a implies that the net of arcs pa n is convergent and
The set of all points of X each of them can be taken as an initial point will be called the initial set of X. Analogue result for non-metric settings is as follows. 6 Fixed point property for 2 X and C(X) if X is a product of generalized fans or smooth arboroids
In this section we shall generalize the following result. Proof. If X is a finite or countably infinite Cartesian product, then apply Theorem 6.1. Suppose now that X is the Cartesian product X = {X a : a ∈ A}, where card(A) > ℵ 0 . From Theorem 1.6 it follows that for product X = {X a : a ∈ A} of spaces X a there exists a σ-directed inverse system X = {X µ , P µν , M } of the countable product X µ such that X is homeomorphic to lim X. Moreover, if each X a is metrizable continuum, then X = {X µ , P µν , M } is an inverse σ-system with monotone bonding mappings P µν . The inverse systems 2 X = {2 We close this section with the following result. 
